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Stories of Time 


I—SUN TIME 


‘I’m hungry, father. Is it not time to eat our 
lunch ?”’ 

The small boy lived four thousand years ago, 
but he was very much like our chubby round- 
faced boys of today, always hungry. He had 
teased to go out on the hills where his father 
watched the sheep, and he had run about four 
times as far as his father had walked in going 
the same distance. He thought that now it must 
be almost time for dinner. 

The father laughed and looked up at the sun. 

‘Tt is not the sixth hour of the day yet, my 
son,’ he said. ‘‘ltis only a little more than the 
third hour. If we ate our dinner now, we would 
be hungry again by noon.”’ 

‘‘T wish there wasn’t any sun to tell the hours,”’ 
pouted the boy, gazing hungrily at the woven 
basket that held the lunch. ‘“Then you would 
eat new.” 

‘‘No, no, son, don’t say such a wicked thing,”’ 
said the father hastily, looking around half afraid 
lest some bad spirit should overhear and grant 
the disastrous wish. ‘‘Without the sun we could 
not live at all. Do not be in a hurry for it to go 
over the sky, for darkness will come when it is 
gone.”’ 
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The sun was the most important thing in the 
world—or rather out of the world—to the people 
of ancient times. It gave them practically all 
the light they had and almost all the heat. When 
day was over, the most of them groped in dark- 
ness. A few rich men had bronze lamps with a 
wick floating in oil or grease, but they gave such 
a feeble light that it barely illuminated the spot 
where the lamp was set. No one, rich or poor, 
had anything like a match to strike a light in the 
night. 

Poor folks went to bed when it grew dark, and 
if a child were sick in the night or some emer- 
gency arose, they had to grope around and find 
by feeling whatever they needed or, failing to 
find it, go without it. 

No wonder that they took no count of the time 
in the night but reckoned it only in the day. 
Time began for them when the sun rose. They. 
called that the first hour. The day was reckoned 
as twelve hours long, though you can see that 
this would make some hours longer than others, 
since summer days are very long and winter days 
very short. Noon was always called the sixth 
hour, summer or winter. The third hour was 
about nine o’clock in the morning and the ninth 
hour three o’clock in the afternoon. They did 
not count the minutes at all, and paid very little 
attention to the other hours, merely dividing the 
day into quarters. If they said that a thing 
happened about the third, sixth or ninth hour, 
they thought that was accurate enough. 

When they came to reckon time in the night 
too, they divided it into watches. Does not the 
very word make you see how anxiously the few 
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who had to stay up in the darkness looked for 
the morning? They were watching for enemies, 
for the ancient people were never quite safe. At 
any hour some warring tribe might swoop down 
upon them to murder and pillage. 

At first they divided the night into only three 
watches. The first watch was the time from 
sunset to midnight. The second watch was from 
midnight till three in the morning, that weary 
time that seems chilliest and lonesomest. The 
third watch was from this time tillsunrise. <Af- 
terward they divided the night, too, into quarters 
and spoke of the divisions as the first, second, 
third and fourth watches. 

The watchers who stayed out under the sky 
all night learned to tell time by the stars. This 
was a movable record for each month since each 
star that rises comes up about two hours earlier 
than it did the month before. The Egyptians 
noted this fact and they figured out the length of 
a yeur from the time it took the sun and stars to 
vet back into the same position. So people came 
to divide time off by years, and when they did this 
they divided the space between sunrise and sun- 
rise into twenty-four hours and counted how 
many of such days it took to make a year. 

So our system of measuring time was made 
thousands of years ago before a watch or a clock 
was even dreamed of. It was wonderful how 
accurate those old astronomers made it. We 
have all sorts of implements now to tell the time, 
but our basis is still the one the little shepherd 
boy four thousand years ago reckoned by when 
he looked up at the sun to see if it was dinner- 
time. 
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II—SHADOW TIME 


“‘What hour is it now, Marcellus?’’ 

“TI am not quite sure, brother. I will run to 
the sun-dial to see.’”’ 

Young Lucius and Marcellus spoke quite 
grandly. They were anxious to impress upon 
their country cousin Quintilius, who was visiting 
them, the superior advantages of the city. In 
the country they still measured time loosely by 
the quarter of the day. Probably Quintilius had 
never seen a sun-dial. 

He never had; and he gazed with round eyes 
at the curious contrivance set up in the rich 
neighbor’s garden whither Marcellus sped. It 
was a plute of marble ou a pedestal, with an arm 
of metal reaching up at an inclined angle from 
about the center of it. A circle was marked on 
the marble plate and it was divided off into spaces 
marked with Roman numerals. The shadow of 
the arm moving about the dial showed the hours, 
as the hour hands of our clocks do, except that 
the earliest hour indicated was five in the morn- 
ing and the last one seven at night. 

‘It is the third hour,’’ said Marcellus gazing 
at it; and he did not mean, as the shepherd boy 
had, nine v’clock inthe morning. The Romans 
reckoned time as we do, calling noon twelve 
o’clock and the hour after it one. The wealthy 
Romans had sun-dials to mark these hours. Some 
of them even had little portable sun-dials to carry, 
as we carry watches. 

Marcellus and Lucius were yery anxious to 
have their cousin think their city of Pompeii a 
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wonderful place. They did not know that eigh- 
teen centuries later travelers from a world as yet 
undreamed of, would also think Pompeii a won- 
derful place and would see it just as they saw it 
that August day, 79 A. D. 

As they raced back from their neighbor’s gar- 
den, they saw a curious cloud rise in the sky 
from Mt. Vesuvius on whose base the city was 
built. It was shaped like a pine tree, with a dis- 
tinct trunk and a spreading top that changed 
color, now black and now white. 

They watched it in wonder as it grew and 
spread. But their wonder turned to terror when 
it began to drop down over their heads a shower 
of ashes and hot stones. Just a few fell at first 
but they came thicker and faster every minute. 

“The city will be buried!’’ the inhabitants 
eried in terror. ‘‘Let us get cut of it.”’ 
They ran down to the sea, clambered into ships 

and boats and pushed out till they were out of 
reach of the terrible showers. Down the ashes 
fell, day and night, until the city was covered 
many feet deep. Seventeen hundred years it lay 
buried and almost forgotten. Then a peasant 
digging a well broke through into one of the 
houses. Some one conceived the idea of uncover- 
ing them all and seeing what they could find. A 
strange thing they did find—a city overwhelmed 
in a day and kept for almost two thousand years 
with all the little evidences of daily life pre- 
served. Bread in the ovens and dishes on the 
tables, everything as the owners had left them at 
a minute’s warning! 

There in the garden of the boys’ rich neighbor, 
dead so many hundred years, was the sun-dial 
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they had pointed out to their cousin, with not so 
much as one figure obliterated. The ashes and 
lava were cleared away, and the two thousand 
year old sun-dial now tells the hours precisely as 
when Marcellus and Lucius and Quintilius gazed 
upon it. 

But the idea of a contrivance which should tell 
time by the position of a shadow was old even 
then. Almost as soon as people began to reckon 
time by the sun, they began to tell it by the 
shadow the sun cast. The men at work in the 
fields looked at their shadows when the sun was 
in the middle of its course, and said: 

“My shadow must be as short as it can get 
now. It is noon.’ 

Who first put up a stick and marked the places 
where the shadow fell at different times we do 
not know. The ancient Chaldeans, the Egyp- 
tiuns, and the Hebrews all had sun-dials. A sav- 
age device to measure distance traveled, when 
one man or party was to follow another, was to 
set up a stick and mark on the ground where the 
shadow lay when the first party started out. 
When the second party came along, they judged 
by the distance the shadow had moved just how 
far the first was ahead of them. 

Sun-dials used to be very important things 
when there were not many clocks. They were 
set up in cities and looked at us we look at a 
clock on a town hall, regulating everything by it. 
There is a story of a sun-dial set up in England 
that is very good. 

A committee had been appointed to select a 
motto to engrave on the dial, and the committee 
had decided to leave it to one man. But he was 
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a very busy man and forgot all about it. When 
the workman called at his office to ask what the 
motto should be, he was so deep in important 
afiairs of his own that he felt that he had not a 
minute for any one. 

‘‘Begone about your business!’’ he said, not 
very politely, to the workman. But his hearer 
did not recognize that he was impolite. He 
thought ita very appropriate motto for a sun-dial. 
So he engraved it on the dial plate, and everyone 
who came to look at it might well say: 

“That is a good motto for me.”’ 

A sun-dial is not necessary now that there are 
clocks and watches in every home, but it is cer- 
tainly interesting. With a very little tronble you 
can make asun-dial for yourself. When the 
shadow of your house falls straight north, mark 
a line that will stay, or set a row of stones to 
mark the place. Now you have a noon mark and 
you can mark as many hours before and after as 
you wish. It is a fascinating thing to watch the 
shadow creep from one mark to another, and 
many people will agree that shadow time is the 
most interesting of all. 


IiI— WATER-CLOCKS, CANDLES, BELLS 
AND SAND-GLASSES 


“Onr King Alfred does more than any other 
man that ever lived. He is fighting enemies all 
the time, for that is the only way to keep the 
Danes from destroying us. But with all his 
wars, he finds time to do more studying, reading 
and writing than any of the monks in the monas- 
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tery. He has collected all our laws into a code. 
Father says it is the best thing that was ever 
done for England. He has prepared books to be 
studied in the schools that he has founded. He 
has translated books from other languages for us, 
Oh, there never was a king who could do so much 
in a day as our Alfred.”’ 

The little page boy who was speaking was de- 
voted to King Alfred, and no wonder, for there 
never was a king who deserved more love. 

‘‘But how does he get time to do all this?”’ 

‘‘He measures his time more carefully than 
any other mun I ever heard of. He measures 
each hour as it goes by, by the amount that is 
burned off from a candle. He has had candles 
made for him of just such a size that twelve of 
them will burn from sunrise to sunrise again. 
He keeps one of these candles burning always 
and when it is half-burned out he knows that it 
is just one hour. He divides the hours in each 
day very carefully—oh, as carefully as 1 should 
divide a cake if I had to share it. One third he 
gives to the affairs of government, one third to 
eating, sleeping and exercise, and one third to 
study and writing. In this way he thinks he can 
do the most for his people.’’ 

Alfred’s system of burning candles is a very 
crude device to measure time, but if every one 
used his time as well as did this king who lived 
a thousand years ago, the benefit to the world 
would be incalculable. 

The monks in the monasteries, following Al- 
fred’s good example for the utilization of time, 
began to strike the successive hours on bells. At 
first the bells were struck by hand or pulled by 
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ropes to wake the monks up for prayers at night 
and to mark the times for different duties in the 
day. Then some one invented machinery that 
would strike a bell at certain regular intervals. 
It was a good deal like the striking part to our 
clocks. Curiously enough, the first clocks made 
were arrangements like this with machinery to 
strike the hours but no faces or hands. 

Another great king lived in this century who 
was as much devoted to study as the good Al- 
fred. He too founded schools, made a code of 
laws, and spent a portion of his royal time in 
reading and writing. He was the great Charle- 
magne, king of the Franks and the Germans and 
first emperor of the Holy Roman Empire. 

One day a group of strangely dressed Orientals 
came to the court of Charlemagne bearing a gift. 
They were Saracens, ambassadors from the re- 
nowned caliph, Haroun-al-Raschid. The gift they 
brought was a product of the highest Arabic 
knowledge and skill. 

Eagerly the boys who went to the school of 
the palace crowded around to see it. “It is a 
clock that will tell at any time of the day or 
night what hour it is,’’ they explained to those 
who, not being students, could not be expected 
to understand so well. 

It was the kind of a clock that is called a clep- 
sydra or water-clock. It measured the time by 
measuring the amount of water that escaped in 
a given time through a small hole in a vessel of 
a certain size. The water-holder and the hole in 
it were made of just such a proportion that the 
water would all leak out in a certain number of 
hours. | 
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The earliest form of the water-clock was just 
a jar of bronze with a float in it to show how 
much the water had gone down in a certain time. 
But these clever Arabs made their clock much 
more elaborate and ingenious. They had put litile 
wheels on it which were driven by the water as 
it poured forth and moved various contrivances. 
By means of these wheels, a pointer which ind1- 
cated the time on a dial was moved. Little balls 
ot metal were released every hour and fell on a 
bell, making a clanging sound. They also moved 
the figures of horsemen who at twelve o’clock 
went out and came in again. 

It was a wonder; but it was not by any means 
the first water-clock. In Canton, China, there 
is one which is three thousand years old. It 
consists of four copper jars set ina flight of steps. 
They must be filled every morning and evening, 
and measure the time for twelve hours. The 
water drips down from one jar to another, and 
in the lowest one is a bamboo float which indi- 
cates, by being even with certain marks on the 
side of the vessel, how many hours have passed. 
When the water has all run out into the bottom 
jar, it is dipped up into the top jar again, and so 
the clock is kept running. . 

In India there is an ancient contrivance which 
is just the opposite of this. Itis a great vessel 
of water, and in it is set afloat a bronze cup 
with a hole in the bottom of it. The water leaks 
through this hole, and by and by it fills the cup 
full enough to make it sink. That shows that 
an hour has past. A time boy sits in front of it 
to watch it. When the cup sinks, he fishes it 
up and strikes the hour on a gong. You can see 
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that this is a clock which we could hardly have 
in this western country, for no man or boy here 
would take so slow a job. We would not think 
of using a human being when a machine could do 
the work. 

When one went to church a hundred or two 
hundred years ago, or so, he would see on the 
pulpit a glass shaped like a figure eight in a 
wooden frame and about half full of fine sand. 
This was an hour-glass; and when the preacher 
began his sermon he would turn it over so that 
the sand would begin to trickle from the upper 
compartment to the lower. When the sand had 
all run out an hour had passed. 

But do not think the sermon would stop when 
the sand in the glass had all run down. The 
people who went to church in those days wanted 
to hear a discourse long enough to pay them for 
going. So when the empty top of the glass told 
that the hour was over, the preacher—unless he 
were so absorbed in his sermon that he forgot all 
about it—took the sand-glass up and turned it 
over. Sometimes he turned it over two times. 
In winter days, when the churches were un- 
warmed except by foot-stoves, you can think that 
it was truly a heroic preacher and congregation 
who worshiped God in this way. What would 
they say to church-goers who watch the clock all 
through the service, and scowl or snap their 
watches when the sermon is more than twenty 
minutes long ? 


14 STORIES OF TIME 


IV—CLOCK TIME 


“Come over to the palace tower, Karl, and I 
will show you the newest and most wonderful 
thing that my uncle has made.’’ 

‘‘What is it, Heinrich?’’ 

“Tt is a clock that will tell all the hours of the 
day.”’ 

‘“Pooh, that is nothing new. We have had 
such a bell to strike the hours in our monastery 
for years.’’ 

“But this is different. It has a great face and 
hands that point out the hour to you.”’ 

Karl and Heinrich were talking German, and 
the German word for clock and bell are the same. 
Indeed our word ‘‘clock’’ is taken from the Ger- 
man word “‘Glocke’’ that means bell. So it was 
not strange that Karl should declare that the con- 
trivance that Heinrich was talking about was 
nothing new. But when he saw the train of 
toothed wheels, each causing the next one to turn, 
and the dial with its numbers and the hand mov- 
ing about it from one to the other, set high up in 
the palace tower, he said respectfully : 

‘“This is indeed a wonder.’’ 

There was no minute hand. People felt that 
if they were enabled to tell the hours, it was a 
great thing. There wasno pendulum. ‘The clock 
was run by the unwinding of a heavy weight. 
But it had an escupement, wheels, pinions, dial, 
hour hand and winding sauare, that first clock 
made by Henry de Wyck in 1364. Was he nota 
clever clockmaker, especially since he had noth- 
ing to go by? 
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And every bit of his clock was made by hand. 
When we think how all those toothed wheels 
and intricate parts, even to the very screws and 
pinions were cut out by hand, we may well con- 
sider that this old-time clockmaker was really a 
far more skillful workman than many of our mod- 
ern ones. And we heartily agree with the maker’s — 
nephew and his chum that this clock was a real 
wonder. 3 

It was the best timekeeper that had ever been 
made, but for all that it did not keep time very 
accurately. It was about two hundred years 
later that a young student at Pisa discovered the 
thing that first enabled clocks to keep time with 
modern accuracy. His name was Galileo. As 
he sat in the cathedral his eyes kept wandering 


to the great swinging bronze lamp above his head. *— 


He gazed at it so steadily that his comrades rallied 
him about it. 

*‘What was Galileo looking at?’’ teased a fel- 
low student, as they came crowding out of the 
eathedral door. 

“Oh, that was easy to see. He must have 
been studying perpetual motion. He never took 
his eyes off from the swinging lamp from the 
time we went in till the time we came out.’” 

‘I was studying its motion,’’ answered Galileo 
gravely. ‘‘I was calculating the time it took for 
each swing. Sometimes it swung much farther 
out than at other times, but it seemed to me it 
took no longer to do it.’’ 

The next day young Galileo went back to the ca- 
thedral and gazed on the lamp even more earnestly 
than before. He estimated the time it took to 

swing back and forth by counting his pulse beats. 
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‘Tt is true,’’ he said. - ‘‘The lamp takes just 
the same time for each swing whether it goes a 
long way or only a little way.”’ 

He looked at other swinging things. He fas- 
tened weights to strings of different lengths and 
swung them back and forth. And he made a 
great discovery thereby. He found that a swing- 
ing body suspended at any given length measures 
the very same amount of time with every swing 
though it may swing far out when it is first 
started and just a little way when it is almost 
stopping. If only such a pendulum could be kept 
moving! 

Galileo did not apply the discovery to clocks, 
but a Dutchman named Huyghens did. It wasa 
wonderful improvement, and a pendulum clock, 
even when made altogether by hand, as they 
were in the early days, kept time with remark- 
able accuracy. But the labor that had to be put 
into the making of those old clocks can scarcely 
be imagined nowadays. Think of filing every 
tooth in every wheel by hand! Think of making 
all the screws with a file! 

For a long time clocks had only the hour hand. 
When some one put in a small dial under the 
hour dial that marked the quarter hours they 
thought that was cutting up time pretty fine. 
But in a little while this quarter dial was divided 
again into minutes, and then the minute hand 
was added to the clock, and people ceased to 
think in hours only. 

The clocks of the early settlers in our country 
were the great old grandfather’s clocks that were 


‘¢ © = * too tall for the shelf 
And stood ninety years on the floor.’” 
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They were so big that a child could easily get. 
inside of the case. More than once, when the 
terror of an Indian raid was upon the settlers, 
some one escaped capture by hiding inthe clock. 
There is a story of one man who did not escape 
capture that way, for he sneezed, and the Indians 
opened the door of the clock and found him, 

Longfellow writes of this kind of a clock that. 
stood on the stairs, and by its solemn ticking 
seemed to say, 

‘* Forever—never ! 
Never—forever !’’ 


These clocks were run by weights which were 
wound up by akey. They ran eight days with- 
out stopping. 

The first cloeckmaker in America was Eli Terry 
of Windsor, Connecticut. His clocks were made 
by hand, out of wood. Clockmaking proved a 
prosperous business for him till he got ambitious, 
in 1807, and set out to make five hundred clocks. 
It seems a very small number to us today, no 
more than the tiniest drop in the bucket com- 
pared with our yearly output, but it flooded the 
market then. There were so many that the 
maker’s profits were destroved. The price of 
clocks dropped down from $25 apiece to $15 and 
then to $10. 

It was this Eli Terry who first shortened the 
length of clock cases, in 1814. He substituted 
coiled spring for weights, and managed to make 
what he called “‘short shelf clocks,’’ but the 
wheels were still of wood. The springs of coiled. 
brass were not a great success. Some one said, 
“They lost temper and so did the purchaser.”’ 
When superior steel springs were invented, these 
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troubles were over. In 1837 brass-wheeled ciocks 
began to be made in this country. 

Since then clocks have become so small and so 
cheap that a little round-faced clock may be pur- 
chased for as low as fifty cents. From this sum 
up you can pay almost any amount. 

A clock must have three things. One is a vi- 
brating body, which may be either a pendulum 
swinging or a balance wheel vibrating on its axis 
through the action of an elastic spring. 

‘The second feature is a source of power, which 
may be a weight or a stiff steel spring called the 
mainspring; this is to keep up the vibrations 
which would otherwise cease through friction 
and the resistance of the air. 

The third feature is a system of wheels by 
which the power is transmitted from its source 
to the vibrating body and by the revolutions of 
which time is indicated. Such asystem is called 
a train of wheels. 

The pendulum clocks keep the time better than 
any other kind, except such as are made in the 
most expensive way. But pendulum clocks are 
big and heavy and hard to move. People have 
come to depend on clocks so much that they 
want one in almost every room. So the smaller 
kind of clocks have come to be made with either 
a mainspring or a balance wheel or both. Really 
the only way nowadays accurately to define the 
difference between a clock and a watch is to say 
that a watch is intended to be worn and a clock 
is not. : 
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V—WATCHES 


“My Uncle George has an egg that talks, that 
he carries in his pocket. It keeps talking all day 
long and tells him the time.’’ 

A group of boys were gathered together in the 
latter part of the fifteenth century and, as boys 
are prone to do today, they were bragging about 
what their relatives had. It was Hanschen from 
Nuremberg who said this, with an air that im- 
plied that no one could beat it. No one could; 
but they looked at him in wonder and cried out, 

““Hanschen, what sort of a fairy tale are you 
telling us?”’ 

“It is not a fairy tale. It is the exact truth. 
It is called a ‘Nuremberg animated egg.’ It tells 
the time like a church clock, and is so small that 
it can be carried in a man’s pocket.’’ 

It was about a hundred vears after the first 
clock had been set up in the palace tower. 1477 
is the year in which it is claimed that Peter Hele 
of Nuremberg made the first watch. He was the 
one who invented the mainspring that made port- 
able watches possible. 

But the first watches were like the first clocks 
in this; they were a very great improvement on 
anything that had been used for the purpose be- 
fore, but they were rather poor time-keepers. 
They were beautifully ornamented, however, and 
cost a great price. Some one has said that it 
was as if the watchmakers, knowing that they 
could not furnish their patrons good time-keep- 
ers, resolved to give them as much as they could 
for the money. ‘“The worse time kept, the more 
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elaborate was the decoration,’’ says this critic. 
‘‘The more art, the worse watch.’’ Many of those 
old dials and plates and cases are perfect gems 
of the engraver’s art. 

Some of them have double and even triple 
eases. Cromwell carried a massive watch with 
a triple case that must have been a wonder indeed 
to any child who happened to catch a glimpse 
of it. 

As the years went on, the spiral hair-spring 
was invented by Dr. Hooke, and other improve- 
ments were made, until the watches became much 
better time-keepers. But still they were exceed- 
ingly expensive, for every part was made by 
handwork as a separate piece and put together 
with much fitting, adjusting, filing down, and 
smoothing off. 

Whole communities in Switzerland and Eng- 
land became watchmakers, fathers and children 
from one generation to another making one par- 
ticular part. Some outside individual or firm 
purchased these separate parts and put them to- 
gether. To adjust the oue hundred fifty or so 
pieces into one watch was close and difficult 
work. The different watchmakers took pride in 
having their watches different from those made 
by auy other firm and that made the repairing of 
watches very difficult and expensive. 

In those days all the watches in America were 
imported from Europe, and they cost so much 
that only the rich could buy them. About the 
year 1850, an American, named Aaron L. Denni- 
son, watch repairer, thought of something that 
has revolutionized all watchmaking. 

‘“Interchangeability!’’ That was the magic 
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word that brought about the revolution. An ~ 
American company was formed to manufacture 
watches whose parts should be made by machin- 
ery, and should be all the same size, so that each 
would fit into any watch without the difficult 
hand-adjustment to each other. 

It was a big idea, so big that it fairly took 
people’s breath away. It was a tremendous un- 
dertaking; for before they could go to making 
those one hundred fifty different parts of a watch 
by machinery, they must make the machinery. 
And before they could make it, they must invent 
it. Never was even Yankee ingenuity given a 
greater task. 

In 1850 the Waltham Watch Company was 
formed. Never did a business firm that suc- 
ceeded in the end have a harder struggle. For 
ten years or so they had to keep putting more 
and more money into it yearly and got nothing 
but loss from the effort. People distrusted Ameri- 
ean watches. Even after the firm had them all 
manufactured, with an expense that was enough 
to break any concern, they could not sell them. 
When the Civil War broke out, there seemed 
nothing ahead but bankruptcy. 

But the war proved that American manufactured 
watches were just the things for Americans. 
The soldiers found them first conveniences, then 
necessities. Soon all hands at the factory had 
all they could do and more to supply the demand. 
Watchmaking according to the American plan 
began to pay; and now even the Swiss and Eng- 
lish manufacturers follow it. 

But to do so was very much of a jolt to Euro- 
pean prejudices and beliefs. For generations the 
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Swiss had been saying, ‘‘We make the best 
watches in the world,’’ and it was true, and the 
English were not far behind them. But when 
the Crystal Palace Exhibition was held in London . 
these truly wonderful workmen had a startling 
surprise. The Americans had a table there the 
like of which they had never seen before. It was 
a table piled with machine-made parts of watches. 
In one place was a heap of screws, in another 
a heap of pivots, in other heaps toothed wheels 
of various sizes, in others, pinions, and so on till 
all the parts of the watch were piled up. 

Picking up at random from the heaps, Ameri- 
can workmen were fitting parts together. To the 
astonishment of the skilled old-world workers, 
these pieces went together without any filing, 
bending, or tinkering, “and formed watches that 
surpassed the finest hand-made article in beauty 
and accuracy of movement. It was the beginning 
of a new era in watchmaking. Now even the 
Swiss watches are made American-fashion, by 
machinery. It is a triumph of American brains 
and American grit of which we may well be proud. 

In 1807 old Eli Terry, the first clockmaker of 
the United States, flooded the market and broke 
down his own trade by making five hundred 
clocks. In 1854 the Waltham Watch Company 
felt that they did wonders—and the world thought 
so too—by producing five watch movements in a 
day, employing ninety hands to get them out. 
In 1906 the company employed three thousand 
one hundred twenty-five workmen and made three 
thousand watch movements in a day. 

As for the different pieces that make up a 
watch movement, the average of their output 
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is estimated at the immense number of three 
hundred eighty thousand pieces per day. The 
machines that cut out the pillar plates and stamp 
and make them ready to hold the works perform 
one hundred and thirty-five different operations 
in the process, and turn out the finished product 
at the rate of one in ninety seconds. | 

There are all sorts and sizes of watches made— 
watches the size of a five-cent piece, watches that 
fit into bracelets, myriads of different patterns; 
but they can all be repaired and their works re- 
placed with less trouble and expense than the 
makers of old-time watches would have thought 
possible. A modern boy’s dollar watch keeps 
better time than the old watches that cost two or 
three hundred times that amount. When we 
think of the vast amount of labor that is at our 
service, it seems truly wonderful. 


VI—STANDARD TIME 


‘‘We will have an hour and five minutes to stop 
at Buffalo. The train gets in at 8 A. M. and leaves 
at 9:05 A. M. That will give us time to see a lot. 
We'll get right off from the train and walk as fast 
as we can, and we can seea good bit of the city.’”’ 

Wallace and Winnifred were making their first 
trip East, and they wanted to see as much as 
possible. They were pretty good about finding 
their way about strange places, and Wallace was 
very good about taking care of his sister; so their 
mother, who wasn’t well, and was tired by even 
the sight of a strange city, let them go about a 
good deal alone. 
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As they steamed into the great Buffalo station, 
the twins, all hatted and coated, stood at the 
door of the car ready to get out as soon as possible. 
But the negro porter stopped them. 

‘‘This train goes on in five minutes,’’ he said. 

“Why! Why! Surely you are mistaken. The 
timetable says we get in at eight o’clock and 
don’t go out till five minutes after nine. We 
want to see as much of the citv as wecan. Please 
don’t keep us back a minute.”’ 

But the porter remained standing squarely in 
the way. He knew that the sick mother de- 
pended on him to look after the children. 

“The train goes on in five minutes,”’ he said 
again. ‘‘It gets in by Central time and goes out 
by Eastern time.”’ 

And betore Wallace, who hated above all things 
to give up, had fairly ceased his argument, the 
children heard the eall of ‘‘All aboard,’’ and the 
train slid out again from the station. 

‘What is Eastern time and what is Central 
time and what is the difference?’’ he demanded. 

‘‘The difference is an hour,’’ answered the por- 
ter, but he couldn’t exactly explain the reason for 
it. He only knew certainly that when you went 
out of Buffalo from west to east you set’ your 
watch an hour ahead, and when you went out of 
it from east to west, you turned it back an hour. 

A good many are confused by the workings of 
standard time, although it doesn’t begin to be so 
confusing as railroad times were before they es- 
tablished it, in 1883. Wallace had a great merit. 
He always set himself to finding out the things 
he discovered he didn’t know, and so when they 
came to their journey’s end he got a geography 
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and hunted up standardtime. He studied it until 
he did understand it thoroughly, and explained it 
to his sister. 

You know that the sun travels around the earth 
—or seems to, which is the same thing for all 
practical purposes—from east to west. Soa point 
west of another—of Buffalo, for instance,—would 
get the sunrise and the noon later than the people 
of Buffalo would get it. Since it travels 360 de- 
grees in twenty-four hours it must of course travel 
fifteen degrees in one hour, and a point fifteen 
degrees west of Buffalo would get its morning and 
noon rays an hour later. That is to say, a clock 
at this place would say only eleven o’clock when 
the clock at Buffalo said twelve. 

This did not matter at all in the times when 
people went so slowly that it took weeks to travel 
the distance. But when the plodding teams gave 
place to steam engines, and railroads were built 
instead of humpy muddy roads, it mattered a 
great deal. The conductor and the train men 
couldn’t be changing their watches every few 
minutes. They had to make their runs according 
to the same time, beginning and end. So they 
kept the same time at each terminal, and cities 
had depot clocks which gave you the time the 
railroads ran on, and city clocks that gave you 
the time by the sun. 

That wouldn’t have been quite so confusing if 
all the railroads could have run on the same time. 
But cne would choose the time of one large city, 
and another the time of another city. So people 
missed their trains because they did not know 
what time to go by. And it became worse and 
worse as the railrouds became longer. 


26 STORIES OF TIME 


At last the railroad officials of the country got 
together to settle the matter, and they settled it 
ina very wise way. They took the time of Phila- 
delphia for a sort ofastandard. This was because 
Philadelphia, being on the 75th meridian from 
Greenwich, has time that is exactly five hours 
earlier than the time of Greenwich, whose mer- 
idian is marked 0°. 

Beginning at this Philadelphia meridian of 75 
degrees W. longitude, they divided our country 
into sections of fifteen degrees each. Take your 
ceography and hunt up the meridian numbered 75° 
and the others that are fifteen, thirty and forty- 
five degrees west of it. Mark these meridians 
75°, 90°, 105°, and 120° with heavy lines, and you 
will have the centers of the four standard time 
belts across the United States. Now measure 
seven and one-half degrees each side of these, 
and you will have the places where the time will 
change. At these places you would set your 
watch an hour forward if you were going east, or 
an hour back if you were going west. 

As a convenience, however, they do not change 
the time exactly seven and a half degrees from 
that meridian, but in the large cities and railroad 
junctions that are nearest to them. 

Every day at noon the time is telegraphed from 
an observatory to all the lines of railroad con- 
nected with it, and the railroad clocks are set ac- 
cording to it. Only the points that the 75th, 90th, 
105th, and 120th meridians go through have noon 
by the clock when it is noon by the sun; but no 
place has it more than half an hour earlier or later 
than it ought to be, and with that we can get 
along very well. 


“ STORIES OF TIME 27 


Wallace had a logical mind. He followed up 
this reckoning across the ocean to the meridian 
of Greenwich, where reckoning of time starts, 
and beyond. 

‘“‘Why,’’ he said, “if we did that way all 
around the world, there would come a time when 
we had gained a whole day! ry 

“Yes, that is exactly the case,’’ said his father 
who had been helping him. ‘“‘When we go east 
around the world, we gainaday. When we go 
west we lose one, just as you gained or lost an 
hour at Buffalo. For convenience sake the place 
where you change your calendar and set it a day 
forward or back is settled at the 180th meridian 
from Greenwich. This is the International Date 
Line. Children who happened to be in ships 
that sailed over the line on their birthdays either 
had two birthdays in one year or lost their birth- 
days altogether.”’ 

“T should like two birthdays,’’ reflected 
Winnifred. 

“You wouldn’t like to have your birthday on 
the 29th of February and sail west over the In- 
ternational Date Line on that day,’’ laughed her 
father. ‘‘Count it up and see how many years 
you would be without a birthday.’’ 

They were still counting it when he left. A 
boy who was born on February 29, 1896, and 
chanced to be going west over the International 
Date Line in 1904 would have had only one birth- 
day anniversary in twelve years. Can youmake 
out why? 
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VII—THE CALENDAR 


‘How many months has this year, Sabinus 
Rusticus?”’ 

The old Roman farmer scratched his head in 
perplexity. 

‘‘T can’t remember,’’ he said. “‘It is either 
twelve or thirteen and I forget which.’’ 

It was not strange. If some of our years had 
twelve months and some thirteen, we should for- 
get in the same way. | 

Every nation divided the time into years. That 
was easy because the sun did it. A year was the 
time the sun took to get around into the exact 
place it had risen in four seasons before. But 
alas, its was not an even number of days, and, as 
we have seen, they had no good way of counting 
the minutes and seconds. On the whole we mast 
consider that they did wonderfully well to reckon 
it as accurately as they did. 

They were constantly struggling to make the 
changes of the moon reckon up the year, but they 
never did it successfully, for the length of time 
they take is not an even divisor. In ancient 
Roman times the pontifex maximus used to pro- 
claim the beginning of each month. From the 
Latin verb calare, which is a little like our “‘call”’ 
and means to ‘“‘proclaim,’’ this first day of the 
month was called the calends, and from it we get 
our word ‘‘calendar.”’ 

There were only ten regular months in that 
early Roman year. They were named Martius, 
Aprilis, Maius, Junius, Quintilis, Sextilis, Sep- 
tember, October, November and December. This 
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made a year only three hundred fifty days long. 
Of course this was not long enough, and so every 
second year another month of twenty-two or 
twenty-three days was put in. 

No wonder that the poor farmers got puzzled. 
And oh, the confusion! Some one tried to rem- 
edy it by putting in January and February, but 
it did not remedy the matter so very much. It 
had come about that the pontifis had the year 
pretty much in their own hands on account of 
these extra days that they must put in. And 
they came to use it for their own personal gain, 
making the terms of the magistrates and the times 
of collecting the taxes longer or shorter as it 
served their interests. By the time Julius Caesar 
came to the chief seat of power, things were ina 
most dreadful tangle. The real spring didn’t 
come in the spring months at all, but way in the 
summer. 

Julius Caesar made up his mind that this 
should be straightened out. If he did nothing 
else for the world to be grateful for, it must be 
erateful to him every. day for arranging the Julian 
ealendar. Under the advice of the astronomer 
Sosigenes, he compietely readjusted the solar 
year. No one who did not rule with a strong 
hand could have accomplished this, for it made 
things dreadfully mixed for the time. The year 
in which the change was adopted had tu be four- 
teen months long. It is known as the ‘‘year of 
confusion,’’ but it saved any amounté of confusion 
afterward. 

Spring was put back into March and the begin- 
ning of the year was set at January 1. He made 
the months regular too, or as regular as they 
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could be made, by giving to every odd numbered 
month, January, March and so on, thirty-one 
days, and the even-numbered months thirty 
apiece. February, however, had that number only 
on the leap-years. On other years it had but 
twenty nine. 

In honor of Julius Caesar the name of the month 
Quintilis was changed to July. We feel sure that 
he deserved the honor; but it made trouble when 
the next Roman ruler came, for he felt that he 
must have a month named after him too. He was 
known as the Emperor Augustus, and so the 
name of the next month was changed in his honor 
from Sextilis to August. 

But that did not satisfy him, because the month 
named for the great Julius had thirty-one days. 
Should his month contain only thirty? He felt 
that this would be a blow to his precious honor. 
The obsequious senate, anxious to flatter him, 
took one of the days away from February and 
gave it to August. So poor little February has to 
suffer for the vanity of an emperor, and has only 
twenty-eight days except on leap-year. It doesn’t 
seem fair; but it has the distinction of being the 
most uncommon month in the year. 

The Julian calendar was readily adopted over 
the whole Roman world, which ineluded most of 
the then known world. It continued in universal 
use for over fifteen centuries, and it was so much 
better than what they had used before it that 
there is no comparison. But Sosigenes and Jul- 
ius Caesar had not calculated the time of the 
earth’s revolution quite right, though it 1s a won- 
der that they could reckon it as accurately as 
they did. 
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They called the year three hundred sixty-five 
and a quarter days. That was eleven minutes 
and a few seconds longer than the real time. 
Eleven minutes is not yery long compared with a 
year, but it counts up in fifteen centuries. With 
each year eleven minutes too long, spring was 
creeping not forward but backward. The vernal 
equinox, which ought to come March 21, had 
gone back to March 11. 

This was disorganizing the time of the seasons 
and was constantly growing worse. So Pope 
Gregory, in 1582, decided to do what Caesar had 
done and reform the calendar. No such sweeping 
change was required as that which had made one 
year fourteen months long. But it seemed pretty 
bad to the people of the time, for ten days must 
be absolutely dropped. The pope decreed that 
the day which followed the fourth of October, 
- 1582, should be called not the fifth, as in ordinary 
years, but the fifteenth. 

‘1 shan’t have any birthday,’’ wailed the little 
boys and girls who had chanced to be born be- 
tween the fourth and fifteenth. Their birthdays 
were entirely cut out that year. We hope that 
their mothers let them have parties anyway, to 
make up for the birthday parties they couldn't 
have. 

This change didn’t go over the world as quick 
as the Julian calendar did, for no nation was rul- 
ing now as Rome had ruled. The Catholic coun- 
tries adopted it at once; but to those who did not 
feel bound to obey the pope it seemed too much 
todo. But they came to sce that it was the only 
correct way. Fifty years afterward it was 
adopted by Germany, Holland, and Denmark, and 
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one hundred years later by England which, of 
course, included our country too. By this time, 
because 1700 had been a leap year by Julian 
reckoning and not by Gregorian, it was neces- 
sary to drop eleven days. So in England and her 
American colonies the day that should have been 
September 3, 1752, was not September 3 at all but 
September 14. Anda baby born on that day was 
eleven days younger than a baby born the day 
before. We can think how queer it must have 
seemed, and we are glad the calendar doesn’t need 
reforming any more. 

A year is 365 days, 5 hours, 48 minutes and 
about 50 seconds long. This is practically three 
hundred sixty-five days. and a quarter, and so 
when we add one day each fourth or leap year, 
we make it just about right. This was the Julian 
method; but as we see, in fifteen hundred years 
the few minutes added each year worked mischief, 
So now, according to the Gregorian calculation, 
we do not count the century years ending in two 
ciphers as leap years, unless their numbers which 
are not ciphers are exactly divisible by four. 
This makes it so nearly right that there will not 
be the difference of a day between the real time 
and the time as we count it in three thousand 
years. It is not likely that the calendar will ever 
need to be reformed again. 
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